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This invention deals with the mining industry, and may be utilized with subsurface and 
with open development of coal deposits. 

Purpose of this invention - lower processing costs and decreased levels of environmental 
contamination by lowering the emission of inert carbon dioxide and other himM components 
mto tiic atmosphere. 

Rg. 1 shows the proposed coal bed processing technology by columns, where: 1, 2 - 
preparatory mine openings (drifts and cross-sectional trenches); 3 - main mine opening (slope 
crosscut, exi^trench, etc.); 4 - wells in the bed; 5- perforgBd .wen_piping-.6- sealing (isolating' 
walls; 7. 8 - mpnt and output ^ piping; 9 - steam piping; 10 - smoke exhaust-commutator 
device; 11 - blower fan; 12 - apparatus for preliminary purification and processing of the fuel 
mix; 13 - fael cell battery; 14 - the waste-heat boiler. Rg. 2 shows the proposed coal bed 
processmg technology by holes, i^. where the bed is prepared tfaroiigh one mine opening (drift, 
adjt. or cross-sectional trench), including the same items as Rg. 1. identified by the same 
number^. Additionally, Item 15 on Fig. 2 shows the auxiliary wel along.the bed, placed at a 
ccrtam (predetermined) distance from the preparatory opening 2, perpendicularly to wells 4. 

The proposed coal bed processing technology is carried out in the foflowing manner. 

Example 1. Suppose we need to process a coal bed that is prepared by two sectional 
mme opaungs 1 and 2 and one maiii mine opening 3. Between the preparatory openings 1 and 
2, wells 4 are driDed into the bed at predetermined distance (approximately 10-15 m) between 
each other and perforated piping 5 is put into the wefls. The edge sections of the coal bed, 
exteadmgbeyond drifts 1 and ^ are removed and sealing barriers 6 are installed to isolate the 
coal bed (Rg. 1). 

Pafotated well piping 5 is inserted through the scaling banicrs (walls) 6 onto drifte 1 
and 2, where they are comiected to the input and output gas piping 7 and 8 and to the steam 
piping 9, accordingly. On drift 2, the perforated wen piping 5 is comiected to pipes 7 and 8 in 
an dteniaimg fashion, e-g. pipes (4) hid from even wells are comiected to pipe 7 and from odd 
wdls to pipe 8. On drift 1, aU piping (4) /sic/ is connected to the steam piping 9. 

The smoke exhaust-commutator device 10, blower fan U, apparatus for preliminary 
punficatton and processing of the fuel mix 12, fad ceU battery 13, ^d the waste-heat boiler 1 4 
are mstaUed at the mail mine opening 3. Hie input and output gas pipes 7 and 8, blower fan 1 1 
and apparatus for prchminary purification and processing of the fliel mix 12 ate connected to tii^ 
smoke exhaust-commutator device 10. and its output is connected to the input of the fuel cell 
battery 13 TTie output of the fuel ceU battery 13 is comiected to the combustion chamber and 
mpue of the waste-heat boiler 14 steam generator. Hie steam pipe 9 and one of the inputs of the 
smoke exhaust-commutator device 10 are connected to the latter. After Installing the main 
eqmpment on a predetermined column length, the coal bed is igniied by some means from the 
side of drift 1 and blower 1 1 supplies air for coal combustion and gasification through piping 7 
to the even wells 4, while the smoke exhaust-commutaior device 10 exhausts (removes) through 
the odd wells the coal gasification products, containing carbon monoxide (CO) and hydrt)gcn 
m, as the mam combustible components, and a certam amount of filler compounds (carbon 
dioxide, mtrogen, etc.) 



This fuel mixture is fed to the apparatus for preliminary purificatioQ and processing 12 
and thereafter to the fiiel ceE battery 13, where hydrogen and carbon monoxide arc converted by 
electrochemical means into electricity that is suppUed to consumers. The residual fiiel mixture 
and water from the fuel cell battery 13 are supplied to the-combusiion chamber and the steam 
generator, respectively, of the waste-heat boiler 14, where afteibuming of the fuel mixture 
produces steam. Then, the gaseous exhaust of the waste-heat boiler 14 combustion chamber 
containing mainly inert carbon dioxide (CO2). and the steam from the steam generator, and also 
^ carbon dioxide generated in the fuel cell battery by oxidation of carbonjnonoxide are again 
fed. to the active (high-temperature)-"zone of coal gasific^on "wiAin"the bed, where the inert 
carbon dioxide is reduced by coal to combustible carbon monoxide and the water vapor is 
enaotnermically decomposed into hydrogen and oxygen. Jn. this case the steam from the Steam 
generator is suppUed through steam piping 9 and is fed by the perforated piping 5 into the coal 
oxidation (combustion) zone of those wells that are at this time in air-supply mode. Considering 
that the outlet of the waste-heat boiler 14 combustion chamber is connected to one of the inputs 
of the smoke exhaust-commutator device 10 together with blower fan 11. It is evident that the 
inert carbon dioxide is not emitted, as usral, into the atmosphere, but rather is fed together with 
the air supply into the coal gasification zone within the bed. 

Therefore, as the coal bed is being consumed with concurrent production of electricity by 
ele^chemical means by utilizing the fiiel ceU battery 13, the elements of the fuel mixture 
Ccffltoti monoxide and hydrogen) are continuously regenerated within the coal gasification zone. 
Willie miprovmg the efficiency of coal utiHzation, as a primary energy source, this process also 
solves an even more important problem, namely improving the ecological cleanliness of 
producmg electncal energy, since emission of inert carbon dioxide into the amiosphere is by tins 
proass practicany eliminated. To assure efficient consumption of the bed entirely by coal 
^cation in the pillars between wells, with concurrent regeneration of the fuel mixture 
elements, the supply of air and ±e exhaust of the coal gasification and fuel mixture component 
regeneration products are switched as needed from one part of die wells to the other with the 
help of the smoke exhaust-commutator device 10. As some wells are fully processed, they are 
daconniKtcd from pipes 7 and S and from steam piping 9 and new wells are put into opeolion. 
Hie total number of wells in operation is determined by the capacity of the equipment by the 
required energy ou^ut, etc. ^ 

Example 2. Suppose we need to process a coal bed that is prepared only by one sectional 
mine openmg 2 (drift, adit, or cross-sectional trench). As in the previous example, wells are 
dnlled from openmg 2 into the bed at a certain distance between each other. Perforated pipes 
(5) are inserted into wells 4, and the edge section of the coal bed, extending beyond diift 2, is 
removed and a sealing barrier (waU) 6 is instaUed. Input and output gas piping 7 and 8 is 
mstalled along drift 2, and the same equipment, as in the previous example, is instaUed at the 
mam well opemng 3. The difference is that in this case the outlet of the waste-heat boiler 14 
combustion chamber and the outlet of its steam generator are connected to the inlet of the smoke 
exhaust-commutator device 10. 

Also, an auxiliary well or opening is drilled (installed) from the mine opening 3 at a 
distance from drift 2, equal to the length of the wells 4. TTie perforated weU pipins 5 is also 
connected to pipes 7 and 8 in alternating manner. The coal bed is then ignited at lie ends of 



wdls 4 using auxmaiy well 15 for this purpose. Air for gasification of piUais between ihe wells 
IS supplied through pipe 7 and pipe 8 is used to remove the fiiel mixmre. which is fed through 
the smoke exhaust-commutator device 10 to the apparatus for preliminary purification and 
processing 12 and thereafter to the fuel cell battery 13. where hydrogen and carbon monoxide 
are converted by electrochemical means into electricity that is suppHed to consumers 
^ J^^ ^ ^ oxidation products of carbon monoxide and hydrogen 

ftom the fuel cell battery 13 are supplied to the combustion chamber and the steam generator 
respectively, of the waste-heat boiler 14, where ^^uming of the fuel mixture produces steam.' 
T^ie -combustion pnjducts of the" waste^heat boiler 14~combustion diamber, containing mainly 
inert carbon dioxide (CO^), and the steam from the steam generator are fed to the inlet of the 
^oke exhanst-commutator device 10, which is also suppUed by air, oxygen, etc. by blower 1 1. 
Therefore the spent components of the fuel mixmre again enter the high-tcmperaturc coal 
oxidation (combustion and gasification) zone within the bed, where the hear causes endotheimic 
decomposibOT of water (steam) into hydrogen and oxygen, and the carbon dioxide is reduced by 
^^^r^ inonoxide, i.e. the spent components of the fuel mixmre are regenerated 
(reduced) The regenerated products of the fuel mixture, combined with the products of the 
actual coal gasification within the bed, are fed in the aforementioned mamier back to the fuel 
ceubattery 13, and the bed consumption process in all other aspects remains as in the previous 

The proposed equipment for implementing tiie described technology of coal beds 
processmg mcludes perforated well piping 5. conducted to the preparatory mine openings 
tiirongh s«Img (isolating) walls 6 with the necessary seals, and also the input and oaLTgas 
pping? Sandsteampipingo insialledalongtiiemineopenings 1-3. TTie proposed eqitipment 
also mcludes the smoke cxhaust^ommulator device 10, blower fen 11. tiic apparatus for 
prelmunary punfication and processing of the fuel mixture 12, fuel cell battery 13, and the 
waste-heat boiler 14. j , «*v. 

The perforated well piping 5 arc connected to the input and output gas piping 7. 8 in an 
alter^ting manner and the latter are connected to the smoke exhaust-commutator device 10 to 
which ate comiected the blower fen 11 and tiie apparams for preUminary purification md 
proossmg 12, the output of which is fed to the inlet of the fiiel ceil batteiy 13. TTie ontiets of 
tiie fuel cell battery 13 are connected to the combustion chamber and the inlet of tiie waste-heat 
boiler 14 tiie outiets of which, in him, are connected accordingly to die weU piping 5 and the 
^et of tiie smoke exhaust-commutator 10 (Hg. 1), or simultaneously to tiie inlets of tiie latter 

T^e operation of tiic proposed equipment for coal bed processing is described in detail 
above, whik describmg tiie application examples for the proposed technology (Examples 1 and 
2) and requires no further e;qjlanation. . k'^^^'^vu, onu 

As a whole, tiic proposed mctfiod for coal bed processing and the equipment for its 
^ effective, operator-fiee. and ecologically clean technology, radically 
di^t from the current state of tiic art. and based upon tiic dccti6chcmical conversion of coal 
gasincanon products and upon continuous regeneration of ttie spent components of tiie fuel 



mature into hydrogen and carbon monoxide directly within the coal" deposit; i.e. within the coal 



bed. 
CLAIMS 



La ""fl ""^^ processing, including the uncovering and preparation of the coal 
l^t^^J'"^''^^- °' ^"^-^ bed ftom the 

^Sn^ fn^r'"^' '^T ^'^PP^^" ^ combustioa and 

ST^ t trn r'^T f exhaust of the coal g^cation-^ducts thio"i^ 

ppng mstalkd in the well, along the bed, being different in that, to decrease the operating 

Zi T""-? T^T'"^ "^^"^ by «°^sion of inert 

^fiL. ""^^ ^ous compoaents into the atmosphere, the in-bed coal 

S^S^r ^.P'^^^*' fi^^l is Piepaied and. fed to the fuel ceU batter^ 

dwxide produced by oxidauon of caibon monoxide, and the water produced by oxidation of the 

It^n^ TT^ ^ ^"^^^y *° -"^bastion ch^bJfbr S^S 

^ ihe steam and the gaseous afterburning prZ^ 

rf the residual fuel, contmmng carbon dioxide are then fed from the waste-heat boilw^ush 

^nSf """^ "^"J^ *^ «^ ^^^bustion zone, where hydrogS ^d^^ 

r^SsS^ ^fi^^cratcd; the regenerated hydrogen and carbon monoxide toj^er 
coal gasification products are again returned to the fuel cell battery. 

wn.^. ht^^^"^ according to Par. 1, being different in that the gaseous products ftom the 
^1^^^ boder^s combus^n chamber are fed together with ^ blowk-in air for coal 
combustionandgasificationfromthesideof thepillars currently in process. 

nmc«cif ^ "^^f""^ «=on£ng to Par. 1 and 2, being different in that, when a coal bed is 

Sed inStS T ^"i^"^ ^^^-^^^ boiler's steam generator is 

S co^.combustion zone from the side of the consumed and de-gass.Jspace, but 

wh^the bed processing IS accompUshed through holes, the steam is suppUed^eth^wS the 
blown-inau: the side of tbc pillars cuiicndy in process. wim uu. 

4 A set of equipment for coal bed processing, including input and output sas Dinins 

SS^t^''th?tV7"^'^ ^ ''^'^'^'^ ^^---d steam Sr,'S 

s °P^*^ ^ ™P^^^ ^ «=°l°gi<^ cleanliness of 4e 

^t^ Z 1^ T^l^ "7'^'" '^^^^ ^^^'^ other hazardous components 

tSl^L^'Jf •fi''^ mstaIlation.is equipped with a fuel ceU battery, an app^ for 
^Wa^punfica^on and processes of the fuel mixture, and a smoke Shaust-Smmutator, 

^x^cS LfSf t^^^ "^"^Tt P^^^ary purification and 

IZ^^f^ ^ '"'^ '^'^ exhaust-commutator to the input and ou^ut gas 

Zh^J" T ''^^^ ^ to the Lte-heat boilS 

SZ^^^ ^'^•'^ and Steam generator, the output of which is eidier separated and supplied 
or to^^ ^ ^ ^? °* 1""°^ exhaust-commutator device and the perforated wen p^ing. 
or toge^ to the inlets of the smoke exhaust-commutator device. wMe the blower^ S 
connected to one of the inlets of the smoke exhaust-commucuor device. 



Fig. 1 



Hg. 2. 



Editor 



Order 1077 



Composed by V-T ychina 
Tech. Editor M. Morgental 



Circ. 

NPO Toisk" of Rospatent 
113035 Moscow. Zh-35, Raushskaya Nab., 4/5 

Printed at 'Tatenr Production fedlity, Uzhgorod, Ga| 



Corrector E Papp 



By subscr. 



Street 101 



